Introduction
The electrolytic splitting water into hydrogen is one of the remarkable solutions at conversing surplus electricity into fuels [1] . The resulting gas reserves can be effectively stored for further use in fuel cells.
These fuel cells will generate electric energy at the highest point of seasonal consumption of electricity by customers [2] . In addition, the Sabatier process that can be shown by equation
is a more convenient and safe way to accumulate the energy by converting electrochemically generated hydrogen into methane [3] .
Methane, the main component of synthetic natural gas, has several advantages over hydrogen, for example, higher volumetric energy content [4] . Using methane is lowering the risk of the gas leakage and explosion of gasoxygen mixtures. The undoubted plus is also that the infrastructure of the existing gas networks can be used for methane consumption.
Alternatively, the methane production can be done by a combined Sabatier reaction/water electrolysis process [5] . A mixture of gases H2, CO, CO2 (syngas) obtained from alkaline water electrolysis using graphite electrodes (1 kW prototype) was used instead of producing just oxygen and hydrogen as in the common alkaline electrolysis process. The syngas has been subjected to methanation over Ni/CaO-Al2O3 catalyst at 1 bar and different temperatures. [15, 16] . At this moment, there is no consensus on the mechanism for the reaction of hydrogenation of CO2 [17, 18] and also remains unexplored a significant part of potentially effective combinations of the active phase, promoter, and carrier. Consequently, the search for new methanation catalysts and the study of the reaction mechanism remains the actual task.
In this work, to suggest the reaction mechanism, we considered the methanation kinetics and thermal desorption from the surface of Co-Ni catalysts.
Experimental part

Material and methods
The gases used at kinetic experiments are hydrogen taken from a hydrogen generator, carbon dioxide (99.8%) and helium (99.995%) taken from gas cylinders.
We studied high active Co80Ni20 and low active Co35Ni65 catalysts. For them, the methane yield reaches 65% and 40% at 325 °C. To 
Results and discussion
For Co35Ni65 catalyst, the reaction order of CO formation towards H2 showed an increase with reaction temperature ( Figure   1a ).
Thus, the reaction order is 0.09 at 225 °C, 0.13 at 240 °C, and 0.52 at 255 °C. 
where k1 is the СО2 adsorption constant.
where K2 is the equilibrium reaction constant.
k3 is the СО2 methanation constant. This is a slow process since HCO2 → 0. 
From these equations, the following relations can be derived for the reaction order of CH4 formation with respect to СО2 
That is, the reaction order of CH4 formation with respect to H2 is in the range from -0.5 to 0.5, which does not contradict our experimental data.
Conclusions
Kinetic patterns of the methanation process for these catalysts showed a complex character. We proposed the mechanism which stages are based on data of kinetic measurements combined with TPD MS data.
From 
